1-Malonyl-1,4-dihydropyridine as a novel carrier for specific delivery of drugs to the brain.
A group of 1-malonyl-1,4-dihydropyridine derivatives were synthesized as novel carrier systems for site-specific and sustained drug delivery to the brain. Such carriers are expected to be stable against air oxidation due to the presence of the carbonyl group close to nitrogen of the dihydropyridine. These carrier systems were attached to a group of different aldehydes to afford novel quaternary pyridinium derivatives 9a-e, 11a-d, 13 and 18a-b. Reduction of the prepared quaternary pyridinium derivatives with sodium dithionite afforded a novel group of 1-malonyl-1,4-dihydropyridine chemical delivery systems (CDSs) 10a-e, 12a-d, 14 and 19a-b. The synthesized 1-malonyl-1,4-dihydropyridine CDSs were subjected to various chemical and biological investigations to evaluate their ability to cross the blood-brain barrier, and to be oxidized biologically into their corresponding quaternary derivatives. The in vitro oxidation studies showed that most of the 1-malonyl-1,4-dihydropyridine CDSs could be oxidized into their corresponding quaternary derivatives at an adequate rate. The in vivo studies showed that compounds 10c and 14 were able to cross the blood-brain barrier at detectable concentrations. Moreover, the pyridinium quaternary intermediates 9a, 9c, 13, 18a and their corresponding dihydro derivatives 10a, 10c, 14 and 19a were screened for their antidepressant activity using tail suspension behavioral despair test compared to imipramine as a reference at a dose level of 10mg/kg. The results indicated that compounds 13, 14 and 19a induced remarkable antidepressant activity comparable to imipramine. Compounds 10a, 10c and 18a exhibited good antidepressant activity, their activities nearly equal to 92.8%, 86.7% and 90.20% of the activity of imipramine, respectively. The other derivatives 9a and 9c exhibited moderate antidepressant activity compared with imipramine.